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I ntroduction

The Keystone Harbor Study analysis looked at 35 scenarios, each of which consists of avessel
option and an in-harbor terminal configuration. Two were eliminated immediately because they
were technically infeasible and 33 were carried forward for further study. The Citizen Advisory
Group eliminated 16 of those scenarios from further consideration at the October 13 meeting.

There are five remaining terminal possibilities*

o Exigting conditions: Existing slip with expanded holding area.

o Existing dlip with jetty extension: The landing location does not change but the harbor is
widened and deepened depending on vessel size. The jetty is extended and the holding
areais expanded.

e Inharbor dlip and state park: Part of the state park is taken to widen the entrance to the
harbor. The landing location moves slightly east within the harbor. The harbor is
widened and deepened depending on vessel size. Thejetty is extended and a new holding
areais developed.

e Existing slip with line dolphins: Dolphins line the entrance to the harbor to help guide the
vessel into the landing. The landing location does not change. The holding areais
expanded.

o Existing dlip with jetty relocation: The jetty isrelocated to the east. The harbor mouth is
widened. The landing location shifts slightly east within the harbor and the holding area
is expanded.

There are 4 remaining vessel possibilities®

130 vehicle boat

100 vehicle boat — Using an existing 100 vehicle boat in the fleet

New vessel, alternatives 1 and 2 — Building a new boat with a new propulsion system
65 vehicle boat — Building a new boat that has the same “footprint” as the Steel Electric
and a new propulsion system

Some of the remaining vessel/terminal combinations do not work. For example, it is not possible
to use a 130-vehicle boat with the “ existing conditions” harbor configuration. Of the 20 possible
combinations, cost analyses were prepared for 12 combinations.

! Two harbor options were screened out at the October 13 CAG meeting because of safety and technical
concerns.

2 Originally the Steel Electrics were an option. However, they do not make sense to include over a 30-year
period.



|. Cost Comparison

Cost comparisons for the remaining combinations were prepared to include terminal and vessel
construction costs and the subsequent 30-year preservation, maintenance and operating costs.
This period encompasses 2005-2041 for all scenarios. Costs were developed in 2004 constant
dollars and then inflated to the year of expenditure (current dollars) and deflated to 2004 present

value dollars.

The options are arrayed below in order of present value cost.

Harbor/Vessal Option 2004 Present | Total year of 2004 Vessel
Value expenditure dollars | constant scenario
(rank) dollars matrix
(rank) code

Existing slip with jetty relocation / $242 m $805m (1) $423m (1) | 130-7

130 vehicle boat

Existing conditions / New vessel $245m $841 m (6) $432m(2) | NP-1

Existing slip with jetty relocation / $249m $826 m (4) $435m (3) | 100-7

100 vehicle boat

Existing slip with jetty extension/ $250 m $860 m (10) $441m(7) | NP-2

New vessel

Existing lip with line dolphing/ 130 $255m $828m (5) $441m(6) | 130-6

vehicle boat

Existing dlip with jetty extension / $257 m $824 m (3) $440m (4) | 130-2

130 vehicle boat

In harbor dlip and state park / 130 $258 m $824 m (2) $441m(5) | 130-4

vehicle boat

Existing slip with line dolphins/ $262m $850 m (9) $453 m (10) | 100-6

100 vehicle boat

In harbor dlip and state park $264 m $845m (7) $453m(9) | 100-4

terminal/ 100 vehicle boat

Existing slip with jetty extension / $264 m $846 m (8) $452m(8) | 100-2

100 vehicle boat

Existing conditions/ $285m $1,064 m (11) $523m(11) | KS1

65 vehicle boat

Existing slip with jetty extension / $305 m $1,102 m (12) $549m (12) | KS-2

65 vehicle boat

Il. Assumptions

The critical assumptions used in building the cost projections for vessel construction and

preservation were;

e Vessel construction estimates are based on top down or parametric estimates.
e Theexisting project to build four new 130 vehicle ferries will be completed in 2010.

e All new vessd construction will be accomplished in a contiguous contract to achieve the
lowest vessel construction cost.

e New vessels have auseful life of 60 years.

e Preservation costs were devel oped for the period 2011-2041 and were based on existing

WSF life-cycle models.




Keystone is able to share some of the vessel construction, preservation and maintenance
costs with other routes if the vessels are interchangeable with the existing fleet.

The critical assumptions used in building the cost projections for terminal construction and
preservation were:

Terminal construction estimates are based on “bottom up” engineering estimates.
Preservation costs were devel oped for the period 2011-2041 and were based on existing
WSF life-cycle models.

All terminal configurations assume expansion of the current holding areato
accommodate future growth.

The critical assumptions used in building the cost projections for vessel maintenance and
operations were:

Ridership projections and vessel size determine the number of vessels required and the
deployment schedule.

The U.S. Coast Guard determines the staffing levels aboard WSF vessel s through the
Certificate of Inspection (COI) process.

Fuel costs are based on the September 2004 diesel index and WSF consumption models.
Vessel maintenance costs are based on historical WSF maintenance expenditures,
maintenance costs for similar vessels and new vessel inventory value compared to the
value of the system inventory of the fleet.

Vessel maintenance costs are calculated over the same time period as the preservation
Costs.

The critical assumptions used in building the cost projections for terminal maintenance and
operations were:

Terminal maintenance costs based on historical WSF maintenance expenditures for
similar terminal configurations.

Terminal maintenance costs are calculated over the same time period as the preservation
costs.

Terminal operating costs are dependent on the terminal configuration and size.

Other critical assumptions included in the calculations were:

Incremental service/ capacity increase are accomplished through the addition of vessels
and/or service hours. The 30 year ridership projections and a constant level of service
test were used to determine a consistent threshold for adding service.

Observations

The Steel Electric and “Keystone Special” options are significantly more expensive than
other options because these vessels are not interchangeable with the existing fleet, and
therefore all costs are allocated to the Keystone route. Additionally, options with small
vessels require more vessels and/or increased service hours to meet service demand and
this causes all coststo increase.

Cost estimates for options with all other vessels are relatively close because the vessel
sizesaresimilar. Vessd size drives construction, preservation, operating and

mai ntenance costs.



Options with the 130 vehicle boat tend to cost |ess compared to the 100 vehicle boat
because the 100 vehicle options require additional vessels and/or increased service hours
on the route to meet demand. Additionally, the 130 vehicle vessels are more
interchangeable with the existing fleet and this resultsin a greater sharing of costs with
the rest of the system.

Caveats asto the reliability and sensitivity of the cost projections and cost comparisons:

New vessel technology and terminal mitigation costs contain some uncertainty. Standard
contingencies were used in the devel opment of the costs, however there are additional
risks associated with new technology and environmental mitigation that will need to be
further quantified.

There are six primary risk factors for the vessels. These include vessel design
uncertainty, vessel technology uncertainty, vessel ‘life cycle/ maintenance’ uncertainty,
vessel damage potential, vessel operational uncertainty, and vessel interchangeability.
For these reasons, the cost estimates for the unknown “New Vessel” options (* out-of-the-
box”) are less certain than the other cost estimates.

Environmental mitigation cost and permit-ability are the primary risk factors for the
terminal estimates.



Cost Estimates For Keystone Ferry Terminal Study Options
In Millions of 2004 Constant Dollars
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Cost Estimates For Keystone Ferry Terminal Study Options
In Millions of Current Dollars Inflated to the Year of Expenditure
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Cost Estimates For Keystone Ferry Terminal Study Options

In Millions of 2004 Present Value Dollars

Summary 1. Existing Conditions
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